Postharvest Research Lab., Dept. of Pomology, Davis, Calif. Pollen viability was tested at 2-month intervals using germination and growth on an artificial medium. Prior to germination tests, eppendorf tubes were gradually warmed to 24 °C then placed for 1 h in a rehydration chamber at ≈ 96% RH to avoid damage from moisture imbibition when pollen is exposed to the culture medium (Hoekstra, 1984; Barnabás and Kovács, 1997) . Pollen was then dusted onto petri dishes containing 25 mL of culture medium [15% sucrose, 1.5% agar, 100 ppm H 3 BO 3 , 300 ppm Ca(NO 3 ) 2 .4H 2 O] (Brewbaker and Kwack, 1963; García and Egea, 1979; Parfitt and Almehdi, 1984; Weinbaum et al., 1984) . Pollen on media was incubated at 24 °C for 6 h, which was near optimum conditions for the in vitro germination and growth of almond pollen tubes (García and Egea, 1979; Weinbaum et al., 1984) . Germination counts were made at ×40 magnification (STEMI-SV8 Zeiss microscope; Carl Zeiss, New York). Pollen was scored as germinated when the length of the tube exceeded the pollen diameter (Ducon, 1968) .
Four different fields of vision, each with an area of 12.5 mm 2 and including ≈250-300 grains, were examined per treatment. Results were analyzed by two-way analysis of variance (SAS Institute, 1989) . Means were separated by Tukey's Studentized range test at P < 0.05.
Results and Discussion
Germination of freshly collected pollen was ≥ 95% for all the cultivars ( Fig. 1 ) and was generally higher than reported by others (García and Egea, 1979; Hill et al., 1985; Klungness et al., 1983; Loreti et al., 1979; Weinbaum et al., 1984) . The decline in pollen viability with time was similar among cultivars ( Hybridization between late and early-flowering genotypes requires short-term pollen storage since the quality of almond pollen deteriorates rapidly at moderate temperatures and humidities (Martínez-Gómez et al., 2000) . In addition, the pollination of early-flowering cultivars with pollen from late-flowering cultivars, or the use of pollen from other countries with different climates, may require long-term storage of up to 1 year.
Low temperatures have been reported effective for long-term preservation of pollen from nut trees. Cryopreservation at temperatures to -196 °C has been studied. However, a comparison with long-term storage temperatures near 0 °C were not included (Barnabás and Kovács, 1997; Jiang and Gao, 1989; Polito, 1985, 1988; Parfitt and Almehdi, 1984; Polito and Luza, 1988) . The viability of almond pollen can be assessed by in vitro germination on a sucrose and agar medium (García and Egea, 1979; Hill et al., 1985; Parfitt and Almehdi, 1984; Weinbaum et al., 1984) . The results of these assays correlated well with in vivo results obtained through fruit set determinations (Klungness et al., 1983; Loreti et al., 1979) . The objective of this study was to evaluate pollen viability for four almond cultivars following storage for up to 12 months at 4, 0, -20 and -80 °C.
Materials and Methods
Four California almond cultivars, 'Nonpareil', 'Ne Plus Ultra', 'Sonora' and 'Peerless', were used. Pollen was collected from flowers at the popcorn stage of development and then dehydrated for 48 h at 22 °C in a silica gel desiccator with a relative humidity (RH) of <5% as measured by a 
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mond pollen at 4 °C. Interestingly, after storage at 4 °C from 6 to 10 months, increases of germination percentages were consistently observed. Similar increases in germination of stored pollen have been observed in our earlier testing of different germination media (unpublished data) and may represent the deterioration of a sporopollenin based germination inhibitor, as suggested by the work of Pimienta (1980) . Pollen viability decreased slightly to ≈90% after 2 months at 0, -20, and -80 °C, and to 80% at 4 °C in the four cultivars assayed. These results are consistent with Martínez-Gómez et al. (2000) who suggested 4 °C is suitable for almond pollen storage [20% relative humidity (RH)] for up to 2 months. The viability of pollen stored at 4 °C decreased gradually to 8% in 'Nonpareil', 10% in 'Ne Plus Ultra', 50% in 'Sonora' and 0% in 'Peerless' by the end of the storage period. Pollen viability at the other three storage tempera- 
